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Electricity Auction Plan, Reforms:
Questions Loom Over Execution
and Infrastructure

akistan’s Minister for Power However, energy experts have raised con-  tion and distribution capacity. is a significant gap between installed capacity
Sardar Awais Leghari has cerns regarding the feasibility of these plans Although the government asserts a power  and actual generation capacity. Many power

announced the gov-
ernment's plan to auction sur-
plus electricity to industries.

This initiative, designed to stimu-
late industrial growth and create job
opportunities, was detailed in a press
statement from the Ministry of Ener-
gy in January.

Leghari explained that the surplus
electricity would be sold competitive-
ly, aiming to maximize benefits for
Pakistan’s economy and industrial
sector.

He also discussed the National
Electric Vehicle (EV) Policy, which
seeks to promote electric vehicles
across the country. To make EVs
more affordable, electricity tariffs for
EV charging stations have been sig-
nificantly reduced. This step, he said,
supports the government’s broader

plants often operate below their full

goal of promoting sustainable energy solu- on two key fronts. First, they question the

tions and reducing environmental impact. accuracy of Pakistan's claimed power genera-
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potential, and as a result, the actual
generation capacity is much lower
than reported. They say the system
cannot distribute more than 22000
MW of electricity.

Secondly. experts are concerned
about the ability of Pakistan's distri-
bution companies, known as Discos,
to handle the increasing demands of
power distribution. Senior engineers
have pointed out that these compa-
nies lack the infrastructure and
capacity to effectively manage the
power they generate.

One senior engineer highlighted
the situation at HESCQO, a Disco in
Sindh, which struggles to manage
. medium voltages due to defective
switches caused by continuous load-
shedding. According to the engineer,
only NTDC (National Transmission

generation capacity of 43.000 MW, experts and Despatch Company) can manage such
argue that this number is misleading, as there
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Industry to increase reliance on the
DISCOs distribution system

‘SLLA to be signed between

DISCOs, industrial
consumers with captive
generation’

he Power
Division has
issued a spe-
cial directive to all
electricity distribution
companies, including
K-Electric, regarding
the execution of exclu-
sive service level
agreements with indus-
tries that have captive
power generation.

The division has direct-
ed the distribution compa-
nies to sign a service agree-
ment with the industry with
captive generation, A Serv-
ice Level Agreement (SLA)
to be signed between elec-
tricity distribution compa-
nies (DISCOs), and industri-
al consumers with captive
generation, says the direc-
tive.

The purpose of this SLA
is to encourage the con-
sumers to increase reliance

on the DISCOs distribution
system by offering competi-
tive terms and conditions
and to ensure a reliable,
uninterrupted and quality
electricity supply to meet
the consumer’s industrial
requirements,” said two sep-
arate letters written to chief
executive officers of all ex-
‘Wapda Discos and KE by
the Power Division.

“In view of above, it is
requested to get this service
level agreement (SLA) vet-
ted by your legal team and
approved at the appropriate
level. This agreement is in
addition to and does not
replace or override the con-
ditions and parameters of
the Distribution Code, Grid
Code and the Consumer’s
Service Manual, and any
other applicable
document/rules,” said the
letter. The spokesman of
Power Division said that the
objective of these service
level agreements is to

enhance reliance on the

transmission system of elec-
tricity distribution compa-
nies.

These agreements will
include provisions ensuring
a stable, reliable, and high-
quality electricity supply to
these industries, catering to
their specific needs. In case
of non-compliance ot viola-
tions by distribution compa-
nies, penalties will be
imposed. Initially, these
agreements are proposed to
be for a period of two years.
The agreements will also
cover mechanisms for
addressing technical faults
in electricity supply and
their resolution. A structured
mechanism for resolving
disputes arising under these
agreements will also be out-
lined. The directive instruct-
ed all electricity distribution
companies to fulfill the
legal requirements for these
service level agreements
immediately. -- ERMD

Electricity Auction Plan, Reforms:
Questions Loom Over

Execution and
Infrastructure

Contd from page 1
tasks, yet the situation in
HESCO and other Discos
remains dire. “How will
the government execute its
plans when these compa-
nies are so devastated?”
the engineer questioned.
He further noted that a
Disco in Sindh had been
supposed to complete 12
to 13 projects to install
new grid stations and sub-
stations, but these projects
remain incomplete.

The engineer also
revealed a troubling inci-
dent in Hyderabad a few
years ago, where a trans-
former explosion resulted
in several fatalities. The
cause was traced back to
faulty equipment—12
transformers in the city
had been installed using
diesel instead of oil for
cooling. This disaster, the
engineer emphasized, was
a stark example of the
ongoing inefficiencies and
risks in the country’s
power distribution net-
work,

In addition to address-

ing these challenges,
Leghari outlined several
reforms in the energy sec-
tor. These include efforts
to reduce electricity tariffs,
eliminate circular debt, and
address inefficiencies in
the pricing system, which
he described as unsustain-
able. The government is
also revising agreements
with Independent Power
Producers (IPPs) to ensure
greater transparency and
long-term sustainability.
Revisions are also planned
for government-owned
IPPs in the next phase. By
2025, the government will
no longer oversee electrici-
ty trade, and instead, con-
sumers and power compa-
nies will negotiate electric-
ity purchases directly. This
shift is expected to foster
competition and benefit all
stakeholders. Industrial
estates and economic
zones will also soon take
over the management of
their own power distribu-
tion systems, reducing
inefficiencies and encour-
aging industrial activity.
Leghari also mentioned

the ongoing privatization
of electricity distribution
companies and efforts to
reduce the tax burden on
consumers.

On the topic of coal-
based power plants operat-
ed by Chinese companies,
Leghari revealed that these
plants would transition
from using imported coal
to locally mined coal from
the Thar region. This move
is expected to reduce
import costs and strength-
en the local economy.

In a separate meeting,
Leghari briefed US
Ambassador Natalie A.
Baker on recent reforms in
the power sector. He
emphasized the govern-
ment’s commitment to
appointing independent
boards of directors for
state-owned enterprises to
ensure merit-based deci-
sion-making. Baker invited
Leghari to participate in
the Energy Security Dia-
logue in Washington,
underseoring the impor-
tance of his involvement.
— ER Report
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A Shaky Resolution: Chinese Nationals
Withdraw Petition After Alleged Harassment

e -ﬂ.

n a dramatic

twist that unfold-

ed just weeks
ago, six Chinese citi-
zens who had initially
filed a petition before
the Sindh High Court
(SHC) against alleged
police harassment in
Karachi took a step
back and sought to
withdraw their com-
plaint.

The legal proceedings
had garnered significant
attention, adding further
strain to the already sensitive
relationship between Pakistan
and China.

On January 24, the SHC
had issued notices to several
key government bodies,
including the Ministry of
Foreign Affairs, the Chinese
Embassy in Pakistan, and
various provincial law
enforcement agencies, fol-
lowing a petition filed by
four Chinese men—Xu Hui,
Zhang Lichun, Zeng Fanx-
iong, Livhaiguang—and two
women, Deng Huan Yang
and Zhita. The petitioners
claimed they had faced
repeated harassment by the
Sindh police over a period of
six to seven months. Accord-
ing to their allegations, the
police unjustly restricted
their movements, detained
them without cause, and even
demanded bribes, all of
which they said were an
infringement on their funda-
mental rights, guaranteed by
both international law and
Pakistan's Constitution.

These claims quickly
made headlines, sparking
outrage and controversy. The
Sindh Home Minister
ordered an immediate inves-
tigation into the accusations,
but there was a twist when he
later argued that the petition
itself was not valid, as the
petitioners had not followed
the correct legal protocol.
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Despite this setback, the
petitioners, through their
lawyer Peer Rehman
Mehsud, filed an application
on January 28 requesting the
withdrawal of their petition.
The application cited assur-
ances from senior govern-
ment officials who had
approached the petitioners
and promised to address their
grievances in accordance
with the law. The petitioners,
reportedly satisfied with
these assurances, no longer
wished to pursue the matter
further, although they did
reserve the right to take legal
action in the future should
the need arise.

"After the order dated
January 24, 2025, we were
approached by the authorities
and assured that our concerns
would be addressed proper-
ly," the application stated.
"Having been satisfied with
the steps taken, we wish to
withdraw the petition. How-
ever, we reserve our rights
for any future legal action if
necessary."

While the withdrawal of
the petition seemed to
resolve the immediate ten-
sion, the underlying issues
seem far from settled. The
allegations had drawn atten-
tion to a broader problem:
the treatment of Chinese
nationals in Pakistan, espe-
cially in the context of the
$60 billion China-Pakistan
Economic Corridor (CPEC)
project. CPEC had entered its
second phase, with major
investments flowing into
infrastructure, energy, and
industrial projects across the
country. However, as the
project advanced, Chinese
citizens working on it had
increasingly become targets
of harassment. threats. and
even attacks, particularly
from militant groups such as
the Balochistan Liberation
Army (BLA).

The petitioners had also
claimed that police were tak-
ing bribes to allow them to

m.mnﬁnmﬂ:.mm.ﬁ
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leave their homes and even
sealed industrial units
belonging to other Chinese
nationals without prior notice
under the guise of "security
concerns." Additionally, they
described how their arrival at
Karachi’s airport had become
an ordeal, with long waiting
times before being allowed to
leave for their residences in
bulletproof vehicles, at sig-
nificant personal cost.

Sindh's police chief,
Ghulam Nabi Memon,
defended the security meas-
ures, noting that the BLA and
other extremist groups had
targeted Chinese nationals in
Pakistan in the past. He
argued that the additional
security precautions, includ-
ing bulletproof vehicles and
tight surveillance, were nec-
essary to protect the lives of
Chinese workers involved in
the CPEC projects. However,
he also acknowledged that
certain Chinese nationals had
expressed frustration with the
restrictions on their move-
ment, which were compound-
ed by the unwillingness of
local sponsors to bear the
costs associated with their
protection.

This series of events left
both countries grappling with
the delicate balance between
ensuring security and main-
taining the trust of foreign
investors. For Pakistan, this
was not just a matter of polic-
ing—it was a matter of nation-
al importance. The CPEC was
seen as a cornerstone of Pak-
istan’s economic future, a criti-
cal project that required stable
relations with China, its largest
investor and partner. Any set-
backs or disputes, however
small, had the potential to
derail progress and create
long-lasting diplomatic rifts.

‘While the withdrawal of
the petition may have tem-
porarily quelled the tension,
the incident underscored the
fragility of the situation.
China had invested billions
of dollars into CPEC, and

any security issues or legal
obstacles faced by its nation-
als could have consequences
for the project. The Pakistani
government, while address-
ing the immediate concerns,
now faced the difficult task
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of ensuring that Chinese
investors felt safe and
respected while operating
within Pakistan.

As the second phase of
CPEC moves forward, both
countries will need to work

carefully to navigate these
sensitive issues—whether
they concern police miscon-
duct, security, or the safety of
foreign nationals—in order to
ensure that their partnership
remains intact and continues
to thrive. — ER Report
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CDWP approves dev projects o

worth over Rs.250 bn

he Central

Development

Working Party
(CDWP) has approved
16 development projects
with an estimated total
cost of Rs259.68 bil-
lion, of which Rs200
billion ($710 million)
will be funded through

foreign assistance.

Ahsan Igbal, the Planning
Minister and Deputy Chair-
man of the Planning Com-
mission, chaired the meeting
where the projects were
reviewed.

The committee recorn-
mended that the Executive
Comumittee of the National
Economic Council (Ecnec)
formally approve seven proj-
ects worth Rs232.28 billion.
Meanwhile, the CDWP itself
approved nine projects, total-
ing Rs27.40 billion.

The CDWP's approval
powers are limited to projects
with costs up to Rs7.5 billion,
while higher-value projects
require Ecnec's endorsement
after the CDWP's technical
clearance,

Education and Training
Sector Projects

» Danish School System
Expansion: The CDWP
approved the expansion of
the Danish School System to
Shigar and Sultanabad Jutal
in Gilgit-Baltistan, and Bhim-
ber in Azad Kashmir, with a
combined cost of Rs9 billion.

« Cadet College in Kharan:
A new cadet college will be
constructed in Kharan at a
cost of Rs2.945 billion.

e Merit and Need-based

Scholarship Program (Phase-
I): This scholarship program,
supported by USAID, has
been approved at a cost of
Rs2.955 billion.

* Prime Minister’s Pakistan
Fund for Education: This
Rs14 billion initiative, aiming
to set up an endowment fund

Automation Park

for scholarships, was referred
to Ecnec for formal approval.

Governance and Public-Pri-
vate Partnership Projects

¢ Sindh Provineial Support
Project: A governance-related
project, "Enhancing Public-
Private Partnership in Pak-
istan," was referred to Ecnec.
It has an estimated cost of
Rs27.8 billion, which will be
financed through a combina-
tion of ADB loans, FCDO

grants, and contributions
from the Sindh government.

Sports and Physical Plan-
ning Projects

¢ Arshad Nadeem/Shehbaz
Sharif High-Performance
Sports Academy: A sports
academy at Islamabad Sports
Complex will be established

at a cost of Rs2.679 billion. It
aims to train 50 elite athletes
across 10 disciplines, includ-
ing athletics, boxing, judo,
and more,

¢« Expo Centre in Quetta:
This Rs4.83 billion project
will establish an expo centre
in Quetta, designed to boost
regional business activities.

¢ [slamabad Techno Polis
Infrastructure Development:
A pl‘O_] ect to develop infra-

structure for Islamabad Tech-
no Polis at an estimated cost
of Rs1.99 billion was also
approved.

Energy and Infrastructure
Projects

* 220kV Transmission Net-
work: A Rs11.316 billion
project for a new transmis-

sion network in Islamabad
and Burhan will be referred
to Ecnec. The project aims to
improve the National Trans-
mission and Dispatch Com-
pany's (NTDC) transmission
capacity, particularly for
power from the Tarbela dam's
fifth extension.

« Karachi’s Green Line Bus
System: The installation of
integrated intelligent transport

equipment for Karachi’s Green
Line bus service was proposed
at an estimated Rs13.5 billion.
This will improve the existing
21km infrastructure and
acquire 80 articulated buses,
enhancing the public trans-
portation system.

Flood Emergency and Reha-

ineerin

bilitation Projects

« Sindh Flood Emergency
Rehabilitation Program: A
Rs88.4 billion flood rehabilita-
tion initiative in Sindh was
referred to Ecnec. The project,
primarily funded by the World
Bank, aims to restore critical
infrastructure and improve
resilience, focusing on road
restoration, water supply
rehabilitation, and strengthen-
ing food security in flood-
affected districts.

Road Development Projects

* Rawalpindi-Kahuta Road
Dualization: A proposal for
dualizing and rehabilitating a
28km stretch of road connect-
ing Rawalpindi to Azad
Kashmir has been referred to
Eenec for approval. This
strategic road serves both
civilian and defense needs.

This diverse range of proj-
ects spans multiple sectors—
education, governance,
sports, energy, infrastructure,
and emergency rehabilita-
tion—and covers various
provinces across Pakistan.
Through this comprehensive
approach, the government is
aiming to bolster regional
development and improve
the socio-economic fabric of
the nation. -- ERMD
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Free E-Bikes for 'Khelta Punjab
Games' Winners: Unlocking Mobility
and Future Prospects

unjab Chief
Minister
Maryam
Nawaz Sharif
announced free e-bikes
for 2,200 athletes who
emerged victorious in
divisional-level compe-
titions of the ‘Khelta
Punjab Games’ 2025.
Inaugurating what her
government dubbed the largest
sports event in Pakistan’s his-
tory, she emphasized the Pun-
jab government’s commitment
to youth development and
enhancing sports opportunities,
The announcement from
Punjab Chief Minister
Maryam Nawaz Sharif holds
significant potential for
improving the mobility and
opportunities for young ath-
letes in the province, both
directly and indirectly, Here’s
an analytical perspective on
the impact of this initiative:
People's Mobility
Free E-Bikes for Athletes:
The provision of free e-bikes
to 2,200 victorious athletes
will enhance their mobility
and ease of travel, particularly
for those living in rural or
underdeveloped areas. E-bikes
are an affordable, eco-friendly
mode of transport, allowing
athletes to move quickly and
efficiently for training, compe-
titions, or general mobility.
For many athletes. especially
those from less accessible
areas, this is a significant ben-
efit that directly addresses
mobility barriers.
Expansion of Sports Infra-
structure
The Chief Minister’s com-
mitment to developing sports
facilities across the provingce,
especially focusing on neg-
lected sports fields, will create
a better infrastructure that ath-
letes can use to hone their
skills, This not only facilitates
mobility within sports com-

e 4 &3

munities but also ensures that
sports facilities are more
accessible to young talent
from all areas of Punjab.

Improved Employment
and Economic Opportunities

By launching an easy
loan scheme for unemployed
youth (ranging from Rs. 10
lakh to Rs. 3 crore), the gov-
ernment is promoting finan-
cial mobility. This initiative
can empower young people
to start their businesses, thus
improving their financial
independence and creating a
ripple effect in terms of local
economic growth, With
improved access to capital,
individuals may have more
flexibility in their employ-
ment choices, which could
include furthering their ath-
letic or educational pursuits.

Encouraging Education
and Sports Development

By placing a focus on
youth education alongside
sports, this initiative pro-
motes holistic development.
It ensures that young individ-
uals are not confined to just
one sphere but can balance
academic progress with phys-
ical training. This can lead to
a more well-rounded genera-
tion that is equipped for
diverse opportunities, includ-
ing those that may improve
geographic mobility, such as
scholarships or work oppor-
tunities abroad.

Strengthening Unity and
National Pride

The Chief Minister’s
speech on national unity,
focusing on sports and edu-
cation, implicitly promotes a
sense of belonging and
shared purpose. Youth from
all parts of Punjab, regardless
of background, can envision
themselves as part of a larger
national movement for
progress, which can inspire
them to putsue mobility,
whether through sports, edu-
cation, or entrepreneurship.
Revival of Traditional

Events (Horse & Cattle Show)

The revival of events like
the Horse & Cattle Show not
only serves to enhance cul-
tural mobility by preserving
traditional heritage, but also
promotes tourism and social
integration across different
regions of Punjab. Events
like this attract visitors from
across the province and
beyond, which can result in
greater interaction, mobility,
and economic activity.

Challenges & Consid-
erations

While the announcement
presents several promising
benefits for mobility, there
are also practical challenges
that need to be considered:

Implementation and
Access

Ensuring that all athletes
have equal access to e-bikes,
especially those from mar-
ginalized or remote areas,
could be logistically chal-
lenging. There may be issues
related to maintenance, dis-
tribution, or ensuring that
athletes can make use of the
bikes in areas with insuffi-
cient infrastructure.

Sustainability

For long-term success,
the Punjab government
would need to ensure that
the facilities and initiatives,
like the loan schemes and
sports fields, are sustainable
and are not just one-time
investments. Continued
funding and maintenance are
key to ensuring the benefits
continue for future genera-
tions.

Inclusivity

While the scheme
emphasizes the importance
of education and sports for
youth, there should be an
inclusive approach that
ensures all young people,
including those with disabil-
ities or from less privileged
backgrounds, have access to
these opportunities.

Qverall, the initiatives

outlined by Punjab’s Chief
Minister have the potential to
significantly improve both
the mobility and future
prospects of young people in
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the government’s plans pro-
mote long-term mobility that
spans social, economic, and
geographic boundaries. —
Engineering Review Report

the province. By focusing on
practical support for athletes,
expanding economic oppor-
tunities, and fostering a
more inclusive environment,

IAGEMENT

CTION &

MADE IN ITALY

WWW.GRUPPO

Active Harminc Filters, 3in 1
Wall mounted type, from 30A up to 100A,

Cabinet type, from 70A up to 400A,

Wall mounted type, from 20kVAR up to 100kVAR,
Cabinet type, from 40kVAR up to 400kVAR,

GEAHF

230V - 400V, 50/60Hz

230V - 690V, 50/60Hz
GESVG
Static VAR Generators

230V - 480V, 50/60Hz

GESBZ
Voltage Stabilizer
from 1kVA up to 3000kVA,
110V - 440V, 50/60Hz

230V - 690V, 50/60Hz

3CBAmLV
PFC Capacitor Banks LV
from 5kVAR up to 1500kVAR.
400V - 690V, 50/60Hz
With or without Harmonic reactors

3CBAmMV .
PFC Capacitor Banks MV
from 100KVAR up to SMVAR, PA007JB
1KV - 15KV, 50/60Hz. T:
With or without Harmonic reactors Pewar. ‘:’;lay::{o;::' Matar

For Single phase & Three phase LV & MV,
electric power distribution systems.
With large color LCD display.

RCM-INB, RCM-INP,

3TRD
Three Phase Dry
Type transformers LV

Type Safety transformers.
Rated Power up to 25kVA
Rated input Voltage 100V - 600V
Rated output Voltage 24V - 600V

Type Isolating transformers.
Rated Power up to 40kVA
Rated input Voltage 100V - 600V
Rated output Voltage 24V - 600V

Type Power transformers.
Rated Power from 41kVA up to1000kVA
Rated input Voltage up to 1000V
Rated output Voltage up to 1000V

RCM-INA
PFC Capacitors Three Phase LV
from 1,25kVAR up to 62,5kVAR,
400 - 780V, 50/60Hz.
i ERD 6/ERD 12
Type Heavy Duty, ERDS 7/ERDS 13
Type Extra Heavy Duty. Power Factor controllers LV & MV.
Fully Automatic.
GE-RT3/GE-RTM3 Type ERDS with LCD graphic display.
D dH IcR v
from 2,5kVAR up to 100kVAR,

400V - 690V, 50/60Hz
P=5,67%-210Hz/ P = 7% - 189Hz
P=14%- 134Hz.

Lo RIE S

GE-VC-3
Load Break Switches LV
from 160A up to 3150A,
415V, 50/60Hz

GRUPPO ENERGIA srl

Mia Cavezzo, 36 - 25045 Castegnato (Bs) - [taly

o2 ey Phane: +39.030 320 301- Fax: +39.030 241) 006

Mobile +39 348 007 6538 / +39 389619 1385
www.gruppoenergia.com - mail: info@gruppoenergia.com

Head Office (Karachi): Ameejee Chambers, Campbell Street, Karachi-74200, Pakistan
Phones: + 92-21 32625492-5, Fax: +92-21 32627817 & 32621910

Lahore Office : +92-42 36676507-9 Islamabad Office: Tel: 051-2321191-2 Fax: 051-2321193

Email: avslid@avs.com.pk

Web: www.gruppoenergia.com




News

Engineering Review @ February 1-15, 2025

Cholistan Canal project at

center of storm

he federal

government,

led by the
Pakistan Muslim
League-Nawaz (PML-
N), is preparing to pres-
ent the proposed Cholis-
tan Canal project, along
with other canals under
the Green Pakistan Ini-
tiative, to the Council of
Common Interests
(CCI). This move comes
amidst rising tensions with
the Pakistan Peoples Party
(PPP)-led Sindh government.

Musadik Malik, the Fed-
eral Minister for Petroleum
Division and Water
Resources, confirmed that a
CCI meeting is being con-
vened to address unresolved
issues concerning the con-
struction of several canals,
including the Cholistan
Canal. Sindh’s position is that
the Cholistan Canal is part of
the Green Pakistan Initiative
and its approval hinges on
CCTI’s consent, which has not
been granted yet.

In February 2024, the
Executive Committee of the
National Economic Coungil
(ECNEC) conditionally

oWy,

FORTRNIGHT LY
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The vojce of engineers

approved a plan titled
"Development of National
Irrigation Network for Green
Pakistan Initiative." However,
to address concerns raised by
the provinces, the approval
was made contingent on
CCI’s decision, This initiative

includes the construction of
various canals, such as the
Cholistan Canal, Greater Thal
Canal, Kachhi Canal, Rainee
Canal, Thar Canal, and
Chashma Right Bank Canal

Just scan the QR Code

(CRBC).

The Ministry of Planning,
however, has requested the
Cabinet Division to amend
the minutes of the ECNEC

meeting concerning the
Cholistan Canal. The Min-
istry argues that the decision

only pertained to the Greater
Thal Canal, and the Cholistan
Canal was mistakenly includ-
ed in the minutes. The Min-
istry is now asking the Cabi-
net Division to correct this
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record.

Sindh is adamant that the
Cholistan Canal must be
reviewed by the CCL as per
the ECNEC’s decision. The
proposed correction to the
meeting minutes would allow
the project to bypass the

CCI's review, further compli-
cating the situation.

The controversy over the
Cholistan Canal intensified
after the federal government
removed the project from the

agenda of the ECNEC meet-
ing, following strong opposi-
tion from Sindh. The Sindh
government insisted that the
construction of the canal
must be tied to CCI’s
approval.

Sindh has serious con-

cerns regarding the issuance
of a water availability certifi-
cate for the project. The
province argues that the
flood flows may not be suffi-
cient to operate the canal,

From 2019 to 2023, water
shortages were reported at
13.7% for Punjab and 19.4%
for Sindh. Sindh believes that
such shortages make the con-
struction of new canals
unfeasible. Additionally, the
province argues that building
the Cholistan Canal would
worsen the already critical
situation in the Indus delta,
where environmental water
flows of 8.6 million acre-feet
(MAF) have not been guar-
anteed. Sindh also points out
that the increasing number of
"no-flow" days and the intru-
sion of seawater into the
coastal region are exacer-
bating the issue.

Despite these objec-
tions, the Central Develop-
ment Working Party
(CDWP) approved the con-
struction of the Cholistan
Canal and its Phase I sys-
tem, with an estimated cost
of Rs225.340 billion. Dur-
ing the CDWP meeting,
Sindh's representative
called for a delay in
approval until the CCI
made a final decision on the
project, citing concerns
over the potential negative
impact on lower riparian
areas in Sindh. -ERMD

: 1he ASHRAE

Pakistan

Chapter suc-
cessfully hosted a cru-
cial seminar on "Life &
Fire Safety Hazards of
New Refrigerants” on
Friday, 17th January
2025, at the ASHRAE
Office.

The semi-
nar aimed to
address the crit-
ical safety chal-
lenges associat-
ed with the
adoption of new
refrigerants in
the HVACR
industry.

The session |
was led by |
Tariq Moen,
Founder and
Director Train-
ing of the Fire
Protection -
Association of
Pakistan
(FPAP), who
captivated the
audience with
his in-depth analysis of the
challenges and safety risks
posed by low-global warming
potential (GWP) refrigerants.
His insights provided clarity
on emerging issues, industry
readiness, and the steps
required to enhance safety
across HVACR systems.

Key Discussion Points
and Takeaways:

1.  Emerging Safety

Risks: The shift to low-GWP
refrigerants introduces fire
and toxicity risks, requiring
new handling and installa-
tion practices to mitigate
hazards.

2. Regulatory Frame-
works: A detailed discussion
on compliance with interna-
tional standards, including
NFPA, ASHRAE, and ISO
guidelines, was presented.

3.  Industry Readi-
ness: The session high-
lighted the growing need
for training programs and
certifications to equip pro-
fessionals for safe refriger-
ant use.

4. Innovative Solu-
tions: Cutting-edge fire sup-
pression technologies and
safe design strategies were
explored to enhance safety in
residential, commercial, and

industrial HVACR applica-
tions,
5.  Collaborative
Efforts: Attendees were
encouraged to collaborate
and adopt proactive
approaches to create safer
and sustainable HVACR
sSystems.

Engaging Discussions
and Industry Insights

The seminar provided an
excellent platform for
HVACR pro-
fessionals,
engineers,
consultants,
and students
to exchange
ideas and
engage in dis-
cussions about
b the future of
refrigerants.
The interac-
tive Q&A ses-
sion allowed
attendees to
explore practi-
cal solutions
and strategies
for addressing
safety risks
effectively.

Looking
Ahead

This seminar underlines
ASHRAE Pakistan Chapter's
commitment to fostering
knowledge sharing and
advancing safety and sus-
tainability within the
HVACR industry. Stay tuned
for upconiing events and ini-
tiatives that aim to drive
progress and innovation in
the sector. KARACHI; PR
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hite

Bridge

Mining,
led by prominent US
investor
Gentry
Beach, has
signed a
landmark
agreement
with the
Apex Ener-
gy for the
exploration
and development of
Placer Gold deposits.

This agreement marks a
major breakthrough in
unlocking Pakistan’s vast,
untapped mineral wealth—
estimated at over $50 tril-
lion—and integrating the
country into global critical
mineral supply chains.

This first-of-its-kind
investment demonstrates
growing international confi-
dence in Pakistan’s mining
sector, paving the way for
advanced mineral explo-
ration, sustainable extraction,
and long-term economic
growth. Tt also highlights
‘White Bridge Mining’s com-
mitment to responsible
investment, state-of-the-art
mining technologies, and
high-value job creation. Gen-
try Beach, a leading investor
in strategic resource develop-
ment, emphasized the signifi-
cance of this agreement:
“Pakistan is home to extraor-
dinary mineral wealth, and
our investment is a commit-
ment to unlocking its full
potential through responsible
mining and global partner-
ships. This is a transforma-

tive opportunity for Pakistan
to become a key supplier in
the critical minerals sector
for the US, while also driv-
ing economic growth and

technological advancement.”

This collaboration has
the potential to be positioned
within the U.S, Department
of Defense’s (DoD) Trusted
Partner Program, which
seeks to secure and diversify
critical mineral supply chains
in key global markets. As
demand for REEs and strate-
gic metals rises, Pakistan’s
resource potential provides a
compelling opportunity to
enhance long-term supply
resilience and develop a sta-
ble, independent mineral
economy. By aligning with
international initiatives
focused on strengthening
critical mineral security, this
agreement sets the stage for
Pakistan to play a greater
role in the global mining
industry.

Pakistan’s rich deposits
of placer gold, rare earth ele-
ments (REEs), and other
high-value minerals present a
significant opportunity to
diversify global supply
chains, reducing dependency
on limited sources while
strengthening Pakistan’s
position as a trusted mineral
supplier. This agreement is

Electrical Switchgear

System

PRODUCT RANGE

> MEDIUM VOLTAGE PANELS
> LOW VOLTAGE PANELS

> PFIPLANTS

> SYNCHRONIZING PANELS
> ATS/AMF PANELS
> LIGHTING CONTROL

CEa)

CAPITAL ELECTRO

ENGINEERING COMPANY (PVT.) LTD.

* MOTOR CONTROL UNITS (MCU)
> MOTOR CONTROL CENTERS

> DISTRIBUTION BOARDS

> BUSTIEDUCTS

> FEEDER PILLARS

> CABLE TRAYS/LADDERS

> LT SERVICE BOX

will
[+ O]

CAPITAL ELECTRO ENGINEERING COMPANY (PVT.) LTD.

O HEAD OFFICE & FACTORY
g 2.0 KM, Katar Bund Road, Industrial Estate,
Off Muitan Road, Thokar Niaz Baig
Lahore. Pakistan
B +92-42-35299491
8 +92-42-35299492

O ISLAMABAD OFFICE

Office # 09, 3dr Floor, Askaan Center,
MPCHS E-11/3 Islamabad-Pakistan
B +92-51-2318200
8 +92-51-2318201

1SO 9001 : 2015, 14001 : 2015 & 18001 CERTIFIED

2% info@ceeco.com.pk

.
55 www.ceeco.com.pk
5

PSQCA Forms Mechanical

National Standards Committee

he Pakistan Standards & Dr, M. Rizwan Shaad, UPC Lahore

Quality Control Authority IS)Y&%Aqeildsﬁih, Tﬁf Kgﬁcﬁi e

(PSQCA) has notified the = " HEHHOOTAYRI B
formation of the Mechanical National  py, Bilal Zahid, NED University, Karachi
Standards Committee for a three-year Ashfag Memon, Joint Technical Director,
period, effective from January 13,

MoST
2025. Engr. Shakeel Ahmed Khan, former n R Pl S g T
Chief of Mechanical and Electrical Services at

expected to bring modern
mining technologies and sus-
tainable extraction practices,
ensuring that Pakistan’s min-

eral wealth is developed Engr. K.B. Ali, CEO, EDB

responmbly Karachi Port Trust (KPT), has been appointed R(ﬁmlam glasnn,deG [l ety o
W].jl,le Cle as the Chairman of the committee, z;(hwaylj’ d i]/[nah ad d Faroodi. GM
VHAPIE, otk The notification from the authority, which PNSgrS R s
OIS operates under the Ministry of Science & . .

15 eFu,mfs‘ T!Je Technology (MoST), Government of Pakistan, ?Slgﬁh;(haalf : -H‘(;noraljy Secretary, Pale
e 15 also mentions Professor Dr, Sajid Hussain = :ndﬂ K]li e D ;15[ vl

also set to Sial, Chairman and Head of the Department of GhlllamaAmji Badin

e tho?- Metallirgy and Matorials Engimioring af Rana Naveed, PSM Melters Association
sands ,Of high- pawood University of Engineering & Tech- Abbc Akb ,AJ_I PALSP

valuegobS, nology (DUET), Karachi as vice chairman. Ve s B ar EKAL Surcical Ind
catablisin According to the notification issued by the Sﬁuﬁfl T aéi‘: aéﬂ L P C?Iglc RSty
advanced Director of Standards/Director CA, the " ol a

minetal pro- Zulifkar Ali Dhakan, VC, NSC

National Standards Committee will perform
its functions as per Clause 5 of the Pakistan
Standards Rules 2008.

The committee comprises 34 members,
including:

FAKHRI

] Group of companies.

Kokab Igbal, Chairman, CAP
Engr. Ayaz Mirza, [EP
The committee also includes some co-

opted members. -- ERMD
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SAU witnesses growing significance of

agricultural education among youth

Dr Siyal stressed the need to
tackle the effects of climate
change, including crop infesta-
tions such as locusts, global
warming, and other emerging
threats to agriculture. He under-

issue-based research. This
commitment was reaffirmed by
Vice-Chancellor Dr Altaf Ali

: . . Siyal during his visit to the Facul-
enhancmg‘ its efforgs to ty}; AL gl bty wod Vet
address critical agricultural  erinary Sciences and the Faculty
challenges through targeted, of Crop Protection.

indh Agriculture
University (SAU)
Tandojam is

Contd on page 9

How international collaborations
can bear fruits in agricultural sector

stone. He said that the university has intro- cultural institution in the subcontinent was
duced high-yielding and potential varieties of  playing a significant role in the uplift of the
Genetically Modified sugarcane including sector.
Insect-resistant transgenic sugarcane (CABB- He said that innovation in agriculture can
IRS) and Herbicide-tolerant transgenic sugar-  be done only by bringing research to the
cane (CABB-HTS). dootsteps of farmers, for which agricultural
These sugarcane varieties carry superior scientists and experts will have to play an
traits like input-responsiveness, early matur- active role.
ing, top borer resistance, herbicide tolerance, Talking about internationalization, he said
and a high number of tillers. It is the second that the university was housing the Pak Korea
GM sugarcane variety after Brazil across the  Nutrition Center, the Center for Advanced
globe, Studies in Agriculture and Food Security, the
He said that the UAF had introduced new  Chinese Confucius Institute, the D8 Center,
varieties of soybeans which are being pro- and [STA Seed Lab and it has running 205
moted among the farmers to get rid of the Memorandum of Understanding with interna-
import. He said they had developed chickpeas tional organization and 182 with national
for irrigated land. He was of the view that the  organization. He said that it has introduced
brassica variety UAF 11 is also a hallmark new varieties of quinoa, backyard poultry,
step. He said that UAF, being the first agri- and others. -- ERMD

Get ready to welcome
‘robotic insects’ on
agricultural farms

o ‘

Prof Dr Muhammad Sarwar Khan.

Talking to 42 Mid-Career Management
Course at the National Institute of Manage-
ment Islamabad, Prof Dr Khan said that the
university had developed varieties of climate-
resilient wheat with the support of Washing-
ton State University will prove to be a mile-

develop agriculture on modern

lines to ensure food security
and address the woes of the farming
community, said Vice Chancellor
University of Agricultural Faisalabad

It is the need of the hour to

ith a more  like bees when it comes to designed to boost flight preci-
efficient endurance, speed, and maneu-  sion and agility while mini-
verability. mizing the mechanical stress
. methOd Now, inspired by the on its artificial wing flexures,
for artificial pollination, anatomy of these natural pol-  which enables faster maneu-

farmers in the future linators, the researchers have  vers, increased endurance,

could grow fruits and overhauled their design to and a longer lifespan,
). i . R : duce tiny, aerial robots The new design also has
i : tables inside multi- P Y )
/0 y 4 I/ege b‘ s i d? . that are far more agile and enough free space that the
evel warchouses, boost- durable than prior versions. robot could carry tiny batter-

ing yields while mitigat-

ies or sensors, which could
enable it to fly on its own

Their research appears in Sci-
ence Robotics.
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ing some of agriculture's
harmful impacts on the
environment.

To help make this idea a
reality, MIT researchers are
developing robotic insects
that could someday swarm
out of mechanical hives to
rapidly perform precise polli-
nation. However, even the
best bug-sized robots are no
match for natural pollinators

The new bots can hover
for about 1,000 seconds,
which is more than 100 times
longer than previously
demonstrated. The robotic
insect, which weighs less
than a paperclip, can fly sig-
nificantly faster than similar
bots while completing acro-
batic maneuvers like double
aerial flips.

The revamped robot is

outside the lab.

"The amount of flight we
demonstrated in this paper is
probably longer than the
entire amount of flight our
field has been able to accu-
mulate with these robotic
insects. With the improved
lifespan and precision of this
robot, we are getting closer to

Contd on page 9
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SAU witnesses
growing significance of

agricultural education
among youth

fieldwork, and laboratory
activities to prepare them for
practical challenges. He also
emphasized the need to
upgrade teaching and
research facilities, pledging
full institutional support to
overcome any barriers.

Dr Siyal further acknowl-

Contd from page 8
scored the importance of
developing climate-resilient
farming practices, improved
crop varieties, and conserva-
tion of indigenous livestock
breeds to support farmers
and strengthen the agricultur-
al sector.

The VC highlighted the
growing significance of agri-
cultural education among the
youth, citing its vast potential
for employment and entre-
preneurship.

He urged faculty mem-
bers to ensure student partici-

pation in classroom sessions, -~ ERMD

edged the high expectations
of the farming community,
emphasizing the university’s
role in delivering pure, high-
yield seed varieties, cutting-
edge technologies, and effec-
tive farmer advisory services.

Contd from page 8
some very exciting applications, like
assisted pollination," says Kevin Chen.

Chen, an associate professor in the
Department of Electrical Engineering
and Computer Science (EECS), head of
the Soft and Micro Robotics Laboratory
within the Research Laboratory of Elec-
tronics (RLE), and the senior author of
an open-access paper on the new design,
is joined on the paper by co-lead authors
Suhan Kim and Yi-Hsuan Hsiao, who are
EECS graduate students; as well as
EECS graduate student Zhijian Ren and
summer visiting student Jiashu Huang,

Boosting performance

Prior versions of the robotic insect
were composed of four identical units,
each with two wings, combined into a
rectangular device about the size of a
microcassette.

"But there is no insect that has eight
wings. In our old design, the performance
of each individual unit was always better
than the assembled robot," Chen says.

This performance drop was partly
caused by the arrangement of the wings,
which would blow air into each other
when flapping, reducing the lift forces
they could generate.

The new design chops the robot in
half. Each of the four identical units now
has one flapping wing pointing away from
the robot's center, stabilizing the wings
and boosting their lift forces. With half as
many wings, this design also frees up
space so the robot could carry electronics.

In addition, the researchers created
more complex transmissions that connect
the wings to the actuators, or artificial
muscles, that flap them. These durable
transmissions, which required the design
of longer wing hinges, reduce the
mechanical strain that limited the
endurance of past versions.
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"Compared to the old robot, we can
now generate control torque three times
larger than before, which is why we can
do very sophisticated and very accurate
path-finding flights," Chen says.

Yet even with these design innova-
tions, there is still a gap between the best
robotic insects and the real thing. For
instance, a bee has only two wings, yet it
can perform rapid and highly controlled
motions.

"The wings of bees are finely con-
trolled by a very sophisticated set of mus-
cles. That level of fine-tuning is some-
thing that truly intrigues us, but we have
not yet been able to replicate," he says.

Less strain, more force

The motion of the robot's wings is
driven by artificial muscles. These tiny,
soft actuators are made from layers of elas-
tomer sandwiched between two very thin
carbon nanotube electrodes and then rolled
into a squishy cylinder. The actuators rap-
idly compress and elongate, generating
mechanical force that flaps the wings.

In previous designs, when the actua-
tor's movements reach the extremely high
frequencies needed for flight, the devices
often start buckling, That reduces the
power and efficiency of the robot. The
new transmissions inhibit this bending-
buckling motion, which reduces the strain
on the artificial muscles and enables them
to apply more force to flap the wings.

Another new design involves a long
wing hinge that reduces torsional stress
experienced during the flapping-wing
motion. Fabricating the hinge, which is
about 2 centimeters long but just 200
microns in diameter, was among their
greatest challenges.

"If you have even a tiny alignment
issue during the fabrication process, the
wing hinge will be slanted instead of rec-
tangular, which affects the wing kinemat-

ineerin

Get ready to welcome
‘robotic insects’ on agricultural farms

ics," Chen says.

After many attempts, the researchers
perfected a multistep laser-cutting
process that enabled them to precisely
fabricate each wing hinge.

With all four units in place, the new
robotie insect can hover for more than
1,000 seconds, which equates to almost
17 minutes, without showing any degra-
dation of flight precision.

"When my student Nemo was per-
forming that flight, he said it was the
slowest 1,000 seconds he had spent in his
entire life, The experiment was extreme-
ly nerve-racking," Chen says.

The new robot also reached an aver-
age speed of 35 centimeters per second,
the fastest flight researchers have
reported, while performing body rolls
and double flips. It can even precisely
track a trajectory that spells M-I-T.

"At the end of the day, we've
shown flight that is 100 times longer
than anyone else in the field has been
able to do, so this is an extremely
exciting result," he says.

From here, Chen and his students
want to see how far they can push
this new design, with the goal of
achieving flight for longer than
10,000 seconds.

They also want to improve the
precision of the robots so they could
land and take off from the center of a
flower, In the long run, the
researchers hope to install tiny batter-
ies and sensors onto the aerial robots
so they could fly and navigate outside
the lab.

"This new robot platform is a
major result from our group and leads
to many exciting directions. For
example, incorporating sensors, bat-
teries, and computing capabilities on
this robot will be a central focus in
the next three to five years," Chen
says. -- ERMD
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Green Data Centers: Protocols for

Energy Efficiency and Waste Reduction

ith the

increase in

the intensi-
ty of the digital econo-
my, the demand for
green data centers 1s
becoming a substantial
solution to environmen-
tal problems. The facilities
that will be established will
seek to achieve the goals and
objectives of conserving ener-
gy and minimizing wastes
being churned out into the
environment, in doing this the
facility will seek to put into
practice sustainable measures
even as it proactively works
around achieving optimal
operational efficiency. This
paper aims to demonstrate that
through the use of superior
technologies and such strict
processes, these green data
centets are not only beneficial
from the environment but also
from an economic perspective,
for businesses. The shift from
basic data centers to environ-
mentally more sustainable
ones is crucial because
demands for electricity and
electronics are constantly
increasing,

Energy-efficient hardware
is therefore among the most
important facets of green data
centers. Efficient server hard-
ware and storage, switches,
and routers have a better value
of power efficiency while
offering the right level of per-

Engr. Dr. Muhammad Nawaz Iqbal

formance. This indicates an
improved thermal efficiency of
meodern processors, and the
availability of far more effi-
cient cooling mechanisms
helps to lessen the overall
energy load. Also, knowledge,
possessed by authorized peo-
ple makes it possible for sever-
al virtual machines to run on
just one physical server thus
reducing the power consump-
tion of hardware and duplica-
tion of it.

The cooling of the data
center is an area of acute inter-
est in green data center designs
since cooling systems consume
nearly forty percent of the
power used by the data center.
Modern approaches to cooling
are now replacing conventional
cooling techniques like liquid
cooling, air-side economiza-
tion, and immetsion cooling,
Some examples of direct cool-
ing include liquid cooling, in
which water or other types of
fluids used to cool the compo-
nents are different from air
cooling methods. Air-side cool
recovery on the other hand
means the use of outside air for
cooling instead of mechanical
chillers, These techniques
ensure that the operating tem-
peratures are sustained and
energy consumption is kept to
a minimum.

Another important concept
of green data centers is the
integration of renewable ener-
gy. Most facilities are now uti-
lizing solar, wind, or hydro-
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electric power to eliminate or
reduce their emissions of
greenhouse gases. Internet
giants such as Google and
Amazon have taken significant
first steps toward investing
capital in renewable energy to
fuel their data halls, Battery
storage systems used together
with on-site renewable energy
systems provide the necessary
power supply while reducing
fossil fuels. Also, subscribing
to renewable energy credit
programs enhances the resolu-
tion towards sustainability.

‘While data centers pro-
duce a lot of heat, green data
centers are finding ways to use
this waste heat in useful
progesses. Waste heat can be
utilized again to heat offices or
other structures, households or
even neighborhoods. Tt not
only cuts the wasted energy
but also yields other benefits
from the energy we have used.
It has become possible to
incorporate waste heat recov-
ery systems into the urban
planning, making data centers
to be very significant to other
environments,

Good data management
and storage also help in the
conservation of energy as is
made clear below. Energy-pro-
pottional storage, where fre-
quently accessed data is poten-
tially kept on faster, more
energy-efficient devices, and
the less frequently accessed
data is on slower, lower energy
devioes, is efficient, Further-

more, the data reduplications
and compression which are
accomplished through power-
ful algorithms intend much
lesser storage and hence much
smaller hardware and energy
demands. The efficiency of
data management is therefore
increased from automation and
the use of artificial intelligence
in solutions.

Another key challenge fac-
ing data centers is e-waste
management and green facili-
ties addressing and compost-
ing to recycle. End-of-life
servers, PCs, or other related
hardware are reused, rede-
ployed or recycled rather than
disposed on the landfills. Tt can
involve working with certified
e-waste recycling firms to
make sure compliance with the
legal requirements of dealing
with these materials while at
the same time to reuse items
like copper, gold and alu-
minum. Others have also
embraced leasing models for
the equipment so that they can
be updated frequently with
minimal disposal.

Energy monitoring and
reporting must therefore form
part of the green data centets.
Sophisticated EMS facilitates
monitoring and controlling the
utility consumption efficiency
or PUE and other parameters
in real-time. Essential infra-
structure of data centers these
systems not only reduce ener-
gy usage but also ensure high
operation performance from

theit infrastructure. Additional-
Ly, the periodic energy audits
enhance the exercise by identi-
fying further measures to be
taken to enhance energy effi-
ciency. Green aspects are also
important in the design and
architecture of data centers,
Modular data centers are scala-
ble and efficient which means
they can add capacity when
they need to, which also
means they do not waste
money and resources. In hous-
ing design, especially in rela-
tion to the orientation of the
building, the use of insulation
and reflective materials on the
roof has led to reduced cooling
needs. Using such things as
green roofs and rainwater har-
vesting systems improves sus-
tainability and the health of the
environment,

Introducing automatic and
the use of artifiial intelligence
in running the green data cen-
ters has brought about change.
Machines learn the average
energy requirement and con-
trol system distribution based
on specific patterns determined
in advance. Al-driven predic-
tive service ensure that the
equipment is barely down and
there are no energy-intensive
repair works. Furthermore, it
examines data center opera-
tions to learn about patterns
that cause inefficiency and
take action to ensure energy
conservation.

The green protocols rein-
forcement has been boosted by

i)

collaboration between compa-
nies, governments, and the
industries’ standards organiza-
tions. Measures, for example,
energy consumption limits and
bonuses for using green energy
drive organizations to make
decisions toward sustainability.
Such programs like LEED
(Leadership in Energy and
Environmental Design), and
Energy Star serves as guide-
lines to push the data center
into performing better and
meet up to this acereditation,
The growth of the digital
marketplace will quickly spur
much demand for more envi-
ronmentally friendly data cen-
ters. Today’s green data center
is at the forefront of responsi-
ble IT and investing in innova-
tive, safe, and sustainable tech-
nology and processes. Such
endeavors are not only direct-
ed at solving important ecolog-
ical issues but also contribute
to achieving the goals of the
companies interested in
economies of scale and reduc-
tion of adverse social and
environmental impacts. The
implementation of sustainabili-
ty strategies into the heart of
the data center is a revolution
recognized as a revolution
towards a green economny.l

FIELDS OF SPECIALISATION: Power and

Mechanical, Water Resources Development,

RIEES NATIONAL ENGINEERING SERVICES
WPRIX PAKISTAN (PVT.) LIMITED

A WORLD CLASS ORGANISATION OF CONSULTING ENGINEERS

SERVICES: Pre-feasibility and
Feasibility Studies, Surveys,

— W=

Fahim, Nanji & deSouza (Pvt.) Limited
Consulting Engineers

FND

OUR MEP SERVICES

S E MEngineers

Structural Electrical Mechanical Environmental & Management Consultants

Agriculture, Architecture and Planning,
Highways and Bridges, Airports and Seaports,
Environmental and Public Health Engineering,
Engineering for Industry, Building Services,

Heating, Ventilation & Air-Conditioning (HVAC),

Renewable Energy, Disaster Management and

Reconstruction, Information Technology,
Geographical Information System

0. Box: 1351 Lahore 54700, Pakistan
Tel: 92-42-99090000 Fax: 92-42-39231950

g g NESPAK House, 1-C, Block-N, Modei Town Extension,
P.

=E
(]

E-mail: info@nespak.com.pk Website: www.nespak.com.pk

Planning, Investigations, Designs,
Design Review and Vetting, Tender
and Contract Documents,
Construction/ Installation
Supervision, Contract Management,
Post-Construction Services, Public
Private Partnership BOT Project
Services

i & Karachi g Riyadh

€3> Islamabad E Muscat
Quetta Doha —
gﬂ Peshawar S Kabul TOV
AUSTRIA

MECHANICAL ELECTRICAL
m Air-Conditioning & Refrigeration  wpower Distribution
: gﬁjg;g?;ztbon #Lighting Design
® Fire Protection # Communication
uFire & Secuirty Alarm Systems.

u Steam Plants
® LPG - Air Mix Plant u Stand-by Emergency Power
®ELV Systerns

SMEP DESIGN
SERVICES

u Oil Storage
#Vertical Transportation System

L] Filre & Life Eafety Analysis
u Alternate Energy Systems A

» Acoustical Eng?r)\’eeyring u Building Management Systems
u Electrical Safety Audit

® Solid Waste Management

4th Floor, ILACO House, State Life Building No.5,
Abdullah Haroon Road, Saddar, Karachi-74400, Pakistan
Phone: 92-21-35637878 & 82
Email: info@fnd.com.pk
Website: www.fnd.com.pk

ElekEn

Consult|ng Englneers, MEP & IT
M&P

® HVAC System
* Plumbing

« Fire-Fighting

* Water Treatment

Electrical
® Power Generation
® HV. MV. LV Distribution System
®Electronic Safety & Security
@ Automation & IBMS
®Rénewable Energy

Totived! 1 Vale
Construction Management:
Energy Audit

Services

eleken@eleken.com O]
021 3432-5537
Suite 513, RSM Square, Shaheed-e-millat, Karachi |O]

ADO/MATION

www.cadomation.com

CAD Customization §% CAD Automation

#] CAD Migration [N} CAD Drafting

CAD Cartography [ 3D Printing & Diorama

THE SPATIO

g/ Engineering & Geo-Spatial Consultants
9 92-42-3546 898 2

i info@thespatio.com & info@cadomation.com
&5 www.thespatio.com

&2 www.cadomation.com

A sister concern of .Il.IIIIIIZA & I}Il
GREATIRESULTIMEASUREMENTS

SURVEY OF PAKISTAN REG.#19008/8-3

High Quality Total Station &
GPS Survey Reports

Plot No. C-6, Sector V-1, Gulshan-e-Maymar,
“ off: Super Halghway Karachl
[ \ Ph: 021-36350500, 36350230
Email: grmnrza@grmlza co
Website: www.grmirza.co

Thtisham H. Zarrar
B.Se (Civil Engg)

M. Sc Struct. (London)

M.LE (Pak), P.E (Pak)

Services:
Highway  Bridges
Structurcs ¢ Communicaton Towers
e Architecture

Engineering Design Bureau

30-A Nazam-ud-Din Road, 216-A, Ground Floor, 271-M, Modle Town
F7{ Islamabad. SM.CHS. Karachi Extension, Lahore,
Ph: +92-51-5432832, 8432833 Ph: 922134525111 Ph: +92-42-35169798, 35177494
‘Fax: +92-51-2651020 Fax: 'HH-ZI-MBSSSIZS Fax: +92-42-35168429
Eemisil: i pk compk  E-mail: & pk

CONSULTANTS FOUNDATION & MANAGEMENT ENGINEERS
GEOTECH NOTE: Providing geoweehniull ec-environmental
C()NSUI,',I:\N'!S and structural services This information
siderad necessary for our valued dnamsl consultants as there
are some companies using similar name and style as GEOTECH.
We reserve the right lo take necessary legal actions.
Providing services in the following fields for over 3 decades.
We are one of the pioneers and most experienced company in our field

HUSAIN ABID SHARIQ HUSAIN Contact Person
BSCiilEngg. (M, USA), | ~ BSCiiEngs. | M. IQBAL SIDDIQUI
MS Soil Mech. (FL, USA) |  (SDSMT, SD, USA), Mannger Technical

d Professional Engr MS Transport {Kamch
(MI, USA) & PEC (Pak) (Univ. of MN, MN, USA) HRCC P|f§g ECH,P!
Regd. Engr. PEC (Pak) | BMCC(PINSTECH,P

MembershlpsIRemsmons ASCE (USA), GEO-Institute, EWB-USA, World Road
CDGK, DHA, CDA, PWD, NHA, WAPDA, USAID, | E Pak, ACEP, etc.
OUR SERVICES INCLUDE:
. Dmhorelons
Laboratory tsshngg(sml ! mmﬁugﬁgﬁys
Complets in-hous css( ruesholslpmmmetm’)
)ynamln bndns Ioa test & avaluxﬂo with data-ioggers / instrumentation,
monitoring & rehabiiitation (*A nonpareil servics in Pakistan)
¢ Ol s e S
Ul i
el egiivy st

= Soil
= M Pavement design, airfield pavement design, management, maintenance
. Ersabiaion (Mﬁa —

2 Envlm ‘avement/bri o evaluallnn WIWD &GPR
= QA/QC Servi (Hwys. roads, airfield pavements, bridges etc.)

Soclety, Karachi-75260, Pakistan
+92 (021) 34985333
: hitp:/Awww.geotechiconsult.com

B2: info@geotechconsult.com,




Editorial

uﬁ’uffuz:m,!ﬂ
SASES o SRS
Ve u::{-glicj»’,g:fﬁr(
/“ulﬁdﬂt’/gﬂc(_}}"f,y

mianaging ot

Muhammad Salahuddin

Editor

1ior

Manzoor Shaikh

Prof. B. S. Chaudhry Education
Engr. Farhat Adil Civil Engg.
Engr. Khalid Pervaiz Elect. Engg.
Engr. Sohail P. Ahmed Industry

Dr. Moh. Nawaz Igbal

Shaikh Muhammad Raza ur Rehman
Ps g -;_iﬁ@mﬁ,h;g@ jner
Waheed Ahmed

Branch Manager (Lahore)

Hamza Idrees
gional Manage

i d & N

(Islamabai

Muhammad Arif

Annual Subscription

2,400

Advertisement Tariff

. Display Ads (Colour)
Casual & Contract
Supplement

Per Col. cm Rs.425 Rs.415

Full Page 240 Col.cm Rs.102,000 Rs.99,600

% Page 120 Col.cm Rs. 51,000 Rs.49,800
YaPage 60 Col.cm Rs. 25,500 Rs.24,900
% Page 30Colcm Rs. 12,750 Rs.12,450
— Engineering Bazar —
A package for small budgets
—— Sizes —————
wats 10 Col.cm 15Col.cm 20 Col.cm
24 Rs.75,000 Rs.112,000 Rs.149,000
12 Rs.38,500 Rs.57,000 Rs. 76,500
06 Rs.26,500 Rs.40,000 Rs. 53,000
— Professionals’ Club |
Only for listing consultants’ specialties
Sizes
ot 4%6 CM 8x6 cm 8x12 cm
24 Rs.35000 Rs.69,000 Rs.137,500
12 Rs.18,000 Rs.36,000 Rs. 70,500
06 Rs.12,000 Rs.21,000 Rs. 40,000
Printer

Aslam Zaki, Ayisha Printers,
Eveready Chambers,
Off: Chundrigar Road, Karachi.

FORTNIGHTLY

of enginesrs

Member All Pakistan Newspapers Society

Jead Office

rreaa Onice

305, Spotlit Chambers, Dr. Billimoria Street,

Off: Chundrigar Road, GPO Box 807,
Karachi-74200, Pakistan.
Ph: 021-3221-5961-62
& 0334-2668581
Email: info@engineeringreview.com.pk
engineeringreview@yahoo.com
Lahore.

Room # 29, 6th Floor
Goldmine Plaza
105-Ferozepur Road Lahore.

Ph: 042-3540-4622; Mobile: 0322-4881881

Email: engineeringreview_lahore@yahoo.com

Islamabad
3-B, Basement Tripple One Plaza,
Fazle Haq Road, Blue Area, Islamabad.
Ph: 051-2348-6200 Mobile: 0300-9202824

Email: engineeringreview isbh@gmail.com

www.engineeringreview.com.pk

{y oz & R ow: [ 86

g e Sl d
o s il S it S
Ufo‘/yj/; v..(;,é J’;u.:/
ufd‘beiuf&?r/ :J"l/.,:
2T ol s Y BT R U
ol o Y g
S LT E e e
u.?;u-‘.':ur"f?u(!ﬂﬁf.'};d

Su- Ly rdie Lo duiEd oS
lgjﬁlﬁagﬂ"uﬁ/}djﬁ"‘ ~ Jnéb;&lfalju,ﬂﬁ#(; b
LL’QL;—J,:-(}'L.; L'alu:d/b/,:l./ulgﬁﬂfu:ou&

/’.'.”Zc—h./gul"/g
(£1430026 Ly
/’f)g 264_f1ﬂf i
FG‘{(U’A&&IEJC»
Selrpe UV
Sp Al
L}UJ-‘LJU)/.L—“

VRIS e iR ]
24T 4151380
J-C/L!gfg/.lzb(_‘/

Engineering Review @ February 1-15, 2025

;l,jl}'&xuduléﬂg_gggéfu:”fd/;
FonA Rt b Lot sl ol
Ly & ?:". L{(U"au/uﬁ&i' T_% (;d/ u.‘.'/.lg,
St Lokl v e sate By
o Hasios§ s iz S L enin SL 2

«@@»»

(194 B2 b6

SLosy B rpL e ot b S

A2

L}L}uld)ljf

IS RPy A VPR AN
J‘-J)fu,wf«'lggﬂ-ékl}:’.rfc_dgujlﬁi
GJ)’LZ' o ‘dgdﬂﬂvyrwﬁﬁfjﬂ

/;Uiid@J‘lJ&;ug_&Jthr‘?ﬂlﬁﬁéqugd
L LGP nd® 20245148 2 f o
. u“"(z 6.?& Yl ;‘J l,r"r‘yl.{b 0] Lasd T, l"/il: 2433

ST e
BTl
503L it 49
fu;/.Lv‘46:.u:l/
co.%’tﬁb{f//L
:«x.l’}bégﬂi’:]c;
B S
_*,J{'j.-.w!f s
C}/&.u" (u:)’%a,
“L"/UQ‘J’UL{J;QL!"
g

Sottlet e $Telle 1unbbe L eud e Pe pirill A Ul Qo
UL SUE GO L P e ST Sutledbdemm et i boisk 358
A TEmE L PSe I E IS S n
u:‘{;gué"Jyl,mML;;‘ﬁc‘_,ﬂu»g 62 1y

Sl sl }!?‘;JJ{{U)"LM £ K/CJ f ug K‘j@
I-Knﬁ*gm?}mé}
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Pakistan - A Land of Opportunity

Muhammad Tariq Haq | ESL

his is the typical

story of many

successful busi-
nesses in Pakistan, includ-
ing the journeys of the
Mians, Manshas,
Dawoods, Tabanis,
Lakhanis, Bilwanis, Agha
Khanis, Bohris, Tabba’s,
House of THabibs and
leadets in textiles and
denim! Almost all of

them started humble.
Through patience, hard work,
integrity, humility, prayers and
commitment to communities,
they turned their dreams into
reality. They believed in Pak-
istan as a land of opportunity,
standing strong through chal-
lenges and celebrating small
wins, proving that they could
achieve greatness without leav-
ing the country and succumb-
ing to brain drain!

In the lively heart of
Karachi, a small shop opened
in 1980. Owned by Mian
Sahib's father, this modest ven-
ture was filled with dreams and
hard work. Little did anyone
know that it would grow into a
successful empire built on
humility and vision.

As time went on, Mian
Sahib’s sons joined the family
business, each bringing their

own strengths. By 1989, they
turned the shop into a thriving
factory, beginning to export
products and starting a new
chapter. Their teamwork and
shared goals pushed the busi-
ness forward, and they eventu-
ally bought out their father’s
shares, allowing him to enjoy
life with his wife.

Under the brothers' leader-

strong confidence in their coun-
try. "We built our fortune here,
and there’s still so much work
to do". They announced plans
for a new factory in Lahore, set
to create thousands of jobs,
while also expanding their
Karachi operations.

The Mian family was
known for their discipline and
punctuality, arriving at work by

14 August 1947 - Forever

ship, the business grew into a
large group known for its quali-
ty and integrity. Despite their
success, they stayed humble,
understanding that true achieve-
ment is about the positive
impact they have on their com-
munity, not just about wealth.
When discussing Pakistan's
economy, the brothers showed

9 AM and leaving at 5 PM. But
when needed, they worked from
5 in the morning until 9 at
night. Their commitment to rou-
tine showed their values of
respect and integrity, creating a
positive environment where
employees felt valued and moti-
vated.

Amidst economic chal-

lenges, the Mian Sahibs stayed
optimistic. They believed that
success without humility would
perish. Their story reminds us
that true success is about nur-
turing valuss without pomp
and pageantry.

Just yesterday, I spoke
with my twin brother, who
recently retired as a top oncol-
ogist in Canada. He mentioned
that his classmates from Dow
College who stayed in Pak-
istan after graduation in the
early '80s are doing better
than those who moved to
North America. He also noted
that Muslims from Pakistan
have thrived more than those
who stayed in India after parti-
tion. He further commented
that despite a population ratio
of more than 1:5 between Pak-
istan and India, doctors from
Pakistan are one against three
from India. Despite, Muslims
being in a ratio of 1:5 in India.
Muslim doctors are very sadly
not more than 2% of all Indian
doctors in the first world! This
shows that Pakistan is indeed a
land of opportunity, though we
overlook it.

Let’s take inspiration from
the business successes in Pak-
istan. With humility, patience
and prayers, we can create a
brighter future HERE. Long live
PAKISTAN'!E
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“Yes, you're being watched
on the internet’

hen you go shopping or

visit the doctor, your

smartphone tracks your
journey there. It also tracks what we
like and share on Facebook and Insta-
gram; what we listen to on Spotify or
watch on YouTube; our credit card

transactions.

"All of those things create a data trail,"
said Duke's Jolynn Dellinger, who teaches
classes on privacy law and ethics and technol-
ogy at the Law School and Duke Science and
Society.

In Dellinger's course, "Privacy in a Post-
Dobbs World: Sex, Contraception, Abortion
and Surveillance," students consider all the
traces that people of reproductive age leave
online on a daily basis, and how those could
potentially be used
against them.

Every moment
of the day, almost
every website, app
and device we use
is collecting our
data: where we go,
who we talk to,
what we look for on
the internet, what
we buy.

For people seek-
ing abortions and
also for their part-
ners, it's not hard to
imagine how these
digital footprints
could suddenly
become dangerous.

An Instagram
search for "abortion
pills," a log of
symptoms in a peri-
od tracking app,
geolocation data,
even a Facebook
message to a friend
or family member—
all of that could be
turned over to law
enforcement, and
with little protection
from the Fourth
Amendment right against unreasonable
searches and seizures, Dellinger explained in a
recent piece co-authored with Stephanie Pell
of the Brookings Institution.

"In some respects, history is repeating
itself," Dellinger and Pell wrote in a 2024
paper, "Bodies of evidence: The criminaliza-
tion of abortion and surveillance of women in
a post-Dobbs world."

Indeed, since the Dobbs decision, nearly
two dozen states have banned or limited
access to abortion.

"It's true we've been here before,"
Dellinger said in a recent interview with Duke
Today. "But we're not just going back to
something reminiscent of the pre-Roe era."

That's because so much of our day-to-day
life now leaves a digital footprint, she
explained.

But it's not just people seeking abortions
who have reason to be concerned.

Research shows that the data trails we
leave on our smart phones or social media can
be used to infer everything from our political
and religious beliefs to our medical conditions
and sexual orientation.

In one study led by the University of
Cambridge, researchers were able use Face-
book likes to predict people's personalities
more accurately than their own spouses could.

The data that our devices collect can also
be sent to data brokers who may sell it with-
out our knowledge to insurance companies,
advertisers and other third parties.

In a study led by Justin Sherman of
Duke's Sanford School of Public Policy,
researchers identified more than 500 data bro-
ker websites selling information about U.S.
military personnel, including their marital sta-

federal comprehensive privacy law regulating
how our personal data can be collected,
shared, used and stored.

We do have laws that cover certain types
of data, like HIPAA for health data, or that
cover data related to certain populations, like
FERPA for student data. But unlike places
such as the European Union, "we don't have a
comprehensive privacy law for the country,"
Dellinger said.

"Many people also think 'oh, if it's health
information, it's going to be protected,'"
Dellinger said. "That's totally understandable.
But it's really, really wrong."

Let's say you use WebMD to search symp-
toms or go to YouTube or ChatGPT for health
advice. Or maybe you use a Fitbit or Apple
‘Watch to monitor your heartrate while you
work out, or use an app to track your periods.
None of these are covered by HIPAA.

E=ration 93 tmes ot
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tus, home addresses, net worth and credit rat-
ing, even their interests in gambling and the
number and ages of their children.

The researchers were able to buy informa-
tion about tens of thousands of servicemem-
bers with little to no vetting, often for as little
as 12 cents per person, raising concerns that
foreign adversaries could easily get their
hands on such data and use it to blackmail or
target servicemembers.

Another study by Duke student Joanne
Kim found that Americans' sensitive mental
health conditions—ranging from depression
and anxiety to PTSD, obsessive-compulsive
disorder, and personality disorders—are also
on the market.

Health data for sale

In her classes, Dellinger said students are
often surprised to learn that the U.S. has no

Given these realities, it would seem that
no digital data can be perfectly private.

"I do agree that it is very, very difficult for
folks to completely maintain their privacy,"
said Nick Tripp, Interim Chief Information
Security Officer at Duke.

"There's always the option of opting out,"
and forgoing things like social media, wear-
ables, and smart gadgets altogether, he added.

"But I don't expect that most people are
going to want to do that," Tripp said.

However, Tripp said there are things
people can do to make their online activities
more private.

The Digital Defense Personal Security
Guide, for example, offers a checklist of tips
to reduce tracking and data collection while
browsing the web, using social media,
installing apps and other situations.

"But to some extent, if you participate,
you are effectively agreeing to give up some
of your privacy," Tripp said.

The burden is on the consumer

Both Tripp and Dellinger agree that most
people are unlikely to spend hours tweaking
the default settings of every service they use.

"The way our current privacy protection is
in the United States, it puts the burden on the
consumer to protect themselves," Dellinger
said. "This is a political question that demands
a political answer."

It's a view that has bipartisan support.

In the post-Roe era, this information envi-
ronment has had chilling effects on women's
reproductive health, said Dr. Beverly Gray,
MD, associate professor of obstetrics and
gynecology at Duke.

Those effects were echoed in an oral his-
tory project led by Drs. Gray and Jonas
Swartz in collabora-
tion with Duke oral
historian Wesley
Hogan, a research
professor in history
and the John Hope
Franklin Humanities
Institute.

In 65 interviews
their Bass Connec-
tions team conduct-
ed with providers in
17 states and the
District of Colum-
bia, a picture
emerged of repro-
ductive health care
in upheaval.

Some doctors
described delays in
life-saving care for
common pregnancy
complications, or
doubts about their
future practicing in
states with abortion
bans for fear of legal
repercussions.

Others
expressed concerns
that a lack of abor-
tion training could
leave new physi-
cians inadequately
prepared to manage miscarriages or treat
emergencies such as ectopic pregnancies.

Still others worried that as new physicians
across specialties start to avoid states with
abortion bans for their training, the talent
drain could exacerbate provider shortages in
rural and underserved areas.

"I think when people really appreciate the
extent of the consequences of state laws
criminalizing abortion in the wake of Dobbs,
it makes them very concerned about their
future choices," Dellinger said. "What jobs
they can take, and where they can live safely
and have access to health care in their repro-
ductive years."

"It's a perfect storm of privacy prob-
lems," she said. "Twenty-first century sur-
veillance puts this in an entirely different
ballpark." -- TX
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Synthetic neurons that mimic

human processes could lead to
smarter robotics

rtificially
engineered
biological
processes, such as per-
ception systems, remain
an elusive target for
organic electronics

that are less powerful than
those of a human.

"The study highlights
significant progress in organ-
ic electronics and their appli-
cation in bridging the gap
between biology and technol-

A | R (3|

this capability, we developed
a complete tactile neuromor-
phic perception system to
mimic real biological
processes."

Acocording to correspon-
ding author Tobin J. Marks,

range.
"The synthetic neuron in
this study achieves unprece-
dented performance in firing
frequency modulation, offer-
ing a range 50 times broader
than existing organic electro-

Marks is a researcher in
the fields of organometallic
chemistry, chemical cataly-
sis, materials science, organ-
ic electronics, photovoltaics
and nanotechnology. He is

also a professor of Materials

ding author Antonio Facchet-
ti, a professor at Georgia
Tech's School of Materials
Science and Engineering,
also serves as an adjunct
professor of chemistry at
Northwestern.

experts due to the
reliance of human sens-
es on an adaptive net-
work of sensory neu-
rons, which communi-
cate by firing in
response to environ-

mental stimuli.

A new collaboration
between Northwestern Uni-
versity and Georgia Tech has
unlocked new potential for
the field by creating a novel
high-performance organic
electrochemical neuron
(OECN) that responds within
the frequency range of
human neurons. The team
also built a complete percep-
tion system by designing
other organic materials and
integrating their engineered
neurons with artificial touch
receptors and synapses,
which enabled real-time tac-
tile signal sensing and pro-
cessing.

The research, described
in a paper in Proceedings of
the National Academy of Sci-
ences, could move the needle
on intelligent robots and
other systems currently
stymied by sensing systems

ogy," said first author Yao
Yao, a Northwestern engi-
neering professor. "We creat-
ed an efficient artificial neu-
ron with reduced footprint
and outstanding neuronal
characteristics. Leveraging

]

Northwestern's Charles E.
and Emma H. Morrison Pro-
fessor of Chemistry in the
Weinberg College of Arts and
Sciences, existing artificial
neural circuits tend to fire
within a narrow frequency

chemical neural circuits,"
Marks said. "In contrast, our
device's outstanding neu-
ronal characteristics establish
it as an advanced achieve-
ment in organic electrochem-
ical neurons."

Science and Engineering and
Professor of Chemical and
Biological Engineering in
Northwestern's McCormick
School of Engineering and
as Professor of Applied
Physics. His co-correspon-

"This study presents the
first complete neuromorphic
tactile perception system
based on artificial neurons,
which integrates artificial
tactile receptors and artificial
synapses,”" said Facchetti. "Tt
demonstrates the ability to
encode tactile stimuli into
spiking neuronal signals in
real time and further trans-
late them into post-synaptic
responses.”

The team spanned
departments and schools,
with researchers who special-
ized in organic synthesis cre-
ating advanced materials that
electronic device researchers
then incorporated into circuit
design and fabrication, and
system integration.

‘With the human brain's
immense network of 86 bil-
lion neurons poised to fire,
sensing systems remain diffi-
cult to recreate. Scientists are
limited by both the footprint
of the design and by the
amount they can create. In
future models, the team
hopes to further reduce the
device's size, taking the proj-
ect a step closer to fully
mimicking human sensing
systems. -- TP

Optical fiber sensor provides simple, sensitive
detection of arsenic in drinking water

esearchers have developed
a new optical sensor that
rovides a simple way to
achieve real-time detection of
extremely low levels of arsenic in
water.

The technology could enable household
testing for arsenic, empowering individuals to
monitor their own water quality.

Arsenic contamination is a serious envi-
ronmental and public health challenge affect-
ing millions of people around the world. This
contamination occurs when natural geological
processes release arsenic from rocks and soil
into groundwater and can be exacerbated by
mining, industrial waste disposal and use of
arsenic-based pesticides.

"Consuming arsenic-contaminated water
can lead to severe health conditions including
arsenic poisoning and cancers of the skin,
lung, kidney and bladder," said lead researcher
Sunil Khijwania from the Indian Institute of
Technology Guwahati. "By creating a sensor
that is sensitive, selective, reusable and cost-
effective, we aim to address the need for a reli-
able and user-friendly tool for routine monitor-
ing, helping to protect communities from the
risks of arsenic exposure.”

In the journal Applied Optics, the
researchers describe their new sensor, which
uses an optical fiber and an optical phenome-
non known as localized surface plasmon reso-
nance. They used it to detect arsenic levels as
low as 0.09 parts per billion (ppb), 111 times
lower than the maximum permissible limit of

10 ppb established by the World Health Organ-
ization. The sensor also exhibited reliable per-
formance when tested on real drinking water
samples from diverse locations and conditions.

"The highly sensitive sensor provides
analysis within just 0.5 seconds and demon-
strates a high degree of reusability, repeatabili-
ty, stability and reliability, making it a power-
ful tool for monitoring and ensuring safer
water quality," said Khijwania. "In the future,
this technology —
could make it much
easier for people to
check whether their
drinking water is
safe, potentially sav-
ing lives by prevent-
ing exposure to
harmful arsenic lev-
els."

A user-friendly
yet accurate sensor

Although con-
ventional spec-
troscopy methods
for detecting arsenic
are highly accurate -
and sensitive, they tend to require complex,
bulky, expensive equipment that is time-con-
suming and complicated to use. To fill this
critical gap, the researchers developed an
optical fiber sensor that not only has a low
detection limit but is also cost-effective and
user-friendly enough for routine arsenic mon-
itoring in drinking water.

To make the new sensor, the researchers
coated the inside core of a fiber with gold

nanoparticles and a thin layer of a unique
nanocomposite composed of aluminum oxide
and graphene oxide, which selectively binds to
arsenic ions. A portion of the light traveling
through the core also extends into the sur-
rounding fiber cladding due to the evanescent
wave created by total internal reflection. By
removing the cladding from a small section of
the fiber, the evanescent wave is exposed to

the environment,
As light travels
‘ through the optical

" fiber, the evanescent
wave interacts with
gold nanoparticles,
triggering localized
surface plasmon res-
onance—a phenome-
non where electrons
on the nanoparticle
surface collectively
oscillate in response
to specific light
wavelengths. If
arsenic is present, it
will bind to the
= nanocomposite,
causing a measurable shift in the surface plas-
mon resonance wavelength and enabling accu-
rate detection of trace arsenic in water.

Thorough performance assessment

The researchers tested the sensor using
varying concentrations of arsenic ion solutions,
finding that it produced consistent and reliable
detection of arsenic across the tested concen-
tration range. After additional optimization,
they tested other parameters, showing that the

sensor produced consistent results during both
low-to-high and high-to-low changes in
arsenic ion concentration and achieved a fast
response time of just 0.5 seconds.

The sensor exhibited a maximum resolu-
tion of + 0.058 ppb of arsenic and showed
negligible variations in results for samples
with identical arsenic concentrations analyzed
on four separate days over an 18-day period.
The researchers also compared sensor meas-
urements to those obtained with inductively
coupled plasma mass spectrometry (ICP-MS),
which is commonly used for arsenic measure-
ments. The sensor showed a relative percent-
age difference of less than 5%, indicating
strong agreement between the two methods.

To evaluate the real-world applicability of
the sensor, the researchers tested it on drinking
water samples collected from different loca-
tions in the city of Guwahati in India. The sen-
sor maintained reliable performance under
these varied conditions.

"These investigations established that the
proposed optical fiber sensor offers a highly
sensitive, selective, fast, cost-effective,
straightforward and easy solution for arsenic
detection in real field conditions," said Khi-
jwania. "In the long term, this new approach
could potentially be modified to create a
new wave of affordable and accessible envi-
ronmental monitoring tools."

The researchers note that although the
sensor is ready for real-world use in detect-
ing arsenic, a less expensive and easier-to-
use optical source and detector would need
to be developed to enable widespread
application. -- TP




